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1. INTRODUCTION

This is the fifth in a new series of Techniques Development Laboratory {TDL)
office notes which compare the performance of TDL's automated guidance with Na-
tional Weather Service (NWS) local forecasts made at Weather Service Forecast
Offices (WSFO's). 1In order to expedite the preparation and distribution of
these reports, we've automated the preparatlion of tables which display the veri-
fication results. Although the formats have been revised slightly, we believe
these changes will not impact the overall utility of either the document or the
tables.

All of the forecasts (both local and guidance)} and the verifying observations
were collected locally at the WSFO's, transmitted via the Automation of Field
Operations and Services (AFOS) system to the National Meteorological Center,
and archived centrally by TDL. The national AFOS-era verification data process-—
ing system is described in detail by Dagostaro (1985). The local collection
system is described by Ruth et al. (1985), while guidelines for the public/
aviation forecast verification program are given in National Weather Service
(1983). :

Verification statistics are presented for the cool season months of October
1985 through March 1986 for probability of precipitation (PoP), precipitation
type, snow amount, surface wind, cloud amount, ceiling height, visibility, and
maximum/minimum (max/min) temperature. Verification summaries are provided for
both forecast cycles, 0000 and 1200 GMT. The scores are: those recommended in
the NWS National Verification Plan (National Weather Service, 1982a).

The local public weather PoP and max/min forecasts used for verification were
official forecasts obtained from the Coded City Forecast. (FPUS4) bulletin. All
of the local aviation weather forecasts except for cloud amount were obtained
from NWS official terminal forecasts (FT's). The local cloud amount forecasts
were manually entered by the forecasters at the WSFO's. The local subjective
forecasts may or may not be based on the objective guidance. Also, surface ob~-
servations as late as 2 hours before the first valid forecast time may have
been used in preparation of the local forecasts.

The automated guidance was based on forecast equations developed through ap-
plication of the Model Qutput Statistics (MOS) technique (Glahn and Lowry,
1972). 1In particular, these prediction equations were derived by using ar-
chived surface observations and forecast fields from the Limited-area Fine Mesh
(LFM) model (Gerrity, 1977; Newell and Deaven, 1981; National Weather Service,
1981a). The surface observations used in these equations were taken at least
9 hours before the first verification valid time.



As noted in the sections which follow for each of the various weather ele-
ments, implementation of the new AFOS-era verification system has introduced
significant changes from past verifications in regard to the characteristics of
the local forecasts and the verifying observations. For example, the local and
guidance max/min temperature forecasts are now being verified by using max/min
temperatures observed during approximately 12-h periods instead of 24-h (calen~
dar day) periods. Also, the cloud amount observations are given in terms of to=
tal sky cover rather than opaque sky cover. Many other changes are associated
with obtaining the local forecasts from the FT's. Hence, we do not think it is
meaningful to compare results for the 1985-86 cool season with statistics based
on the pre—AF0S verification system (e.g., Carter et al., 1983).

2. PROBABILITY OF PRECIPITATION

MOS PoP forecasts were produced by the cool season prediction equations de-
scribed in Technical Procedures Bulletin No. 289 (National Weather Service,
1980). This guidance was available for the first, second, and third periods,
which correspond to 12«24, 24-36, and 36-48 hours, reapectively, after 0000 and
1200 GMT. The predictors for the equation development were forecast fields
from the TFM model and weather elements observed at the forecast site at 0300
or 1500 GMT. However, in day-to—day operations, surface observations at 0200
or 1400 GMT were used as input to the prediction equatioms about 90% of the
time. The LFM model schedule makes this possible, and the guidance is avail-
able earlier than if the (0300 and 1500 GMT observations were used.

The forecasts were verified by computing Brier scores (Brier, 1950) for 93 of
the 94 stations listed in Table 2.1. Note that we used the standard NWS Brier
score for PoP which is one-half the original score defined by Brier. Brier
scores will vary from one station to the next and from one year to the next be-
cause of changes in the relative frequency of precipitation. Therefore, we al-
80 computed the percent improvement over climate, that is, the percent -improve~
ment of Brier scores obtained from the local or guidance forecasts over -analo-
gous Brier scores produced by climatic forecasts. Climatic forecasts are de-
fined as relative frequencies of precipitation by month and by station deter-—
mined from a 15-yr sample (Jorgensen, 1967). Because local.forecasters should
be encouraged to depart from the guidance if they have reason to believe it is
incorrect, the number of times local forecasters deviated from the guidance and
the percent of changes which were in the correct direction also were tabulated.

Tabies 2.2 and 2.7 present the 1985-86 cool season results for all 93 sta-
tions combined for the 0000 and 1200 GMT cycle forecasts, respectively.
Tables 2.3~2.6 and Tables 2.8-2.11 show scores for the NWS Eastern, Southern,
Central, and Western Regions, for the 0000 and 1200 GMT cycles, respectively.

3. PRECIPITATION TYPE

The objective conditional probablility of precipitation type (PoPT) forecast
system described in Technical Procedures Bulletin No. 319 (National Weather
~service, 1982c) and Bocchieri and Maglaras (1983) provides categorical fore=-
casts for three categories: frozen (snow or ice pellets); freezing (freezing
rain or drizzle), and liquid (rain). Precipitation in the form of mixed snow
and ice pellets is included in the frozen category; any mixed precipitation

type which includes freezing rain or drizzle is included in the freezing



category; all other mixed precipitation types are included in the liquid cate-
gory. In this report, the frozen, freezing, and liquid categorles will be re~-
ferred to as snow, freezing rain, and rain, respectively.

For verification purposes, local categorical forecasts of precipitation type
are given for the 18-, 30-, and 42~h projections from 0000 and 1200 GMT. Note,
this is8 a conditional forecast, that is, it's a forecast of the type of precip-
itation if precipitation actually occurs. Therefore, a precipitation type fore-—
cast is always recorded. Similarly, the PoPT guidance is conditional and is
avallable whether or not precipitation occurs.

Table 3.1 lists the 86 stations used for the precipitation type verification.
The verification sample included only those cases in which precipitation actu-
ally occurred within +1 hour of the forecast valid time. If a combination of
precipitation types occurred during the 2-h period, the verifying observation
was considered as freezing if freezing precipitation was observed at any time,
or frozen 1f frozen (but not freezing) precipitation occurred. Also, since we
were concerned that some forecasters may not have put much effort into making
the conditional forecasts when they considered precipitation to be uniikely, we
used cases only when the local PoP was >30%. The PoP forecasts were valid for
12-h periods centered on the 18~, 30—, and 42~h projections from both 0000 and
1200 GMT.

Based on the three precipitation type categories, forecast-observed contingen-
cy tables were constructed. Bias by category,l probability of detection (POD),2
false alarm ratio (RAR),3 skill score,4 and percent correct were calculated
from contingency tables of precipitation type. Tables 3.2 and 3.3 show the
verification results for 0000 and 1200 GMT, respectively. The number of-
freezing rain cases is small, and conclusions for that category must - be drawn
with caution.

4. SNOW AMOUNT °
The objective probability of snow amount forecast system described in Techni-
cal Procedures Bulletin No. 318 (National Weather Service, 1982b) and by
Bocchieri (1983) provides categorical forecasts for four categories of snow
amount: <2, 2 or 3, 4 or 5, and >6 inches. Forecast equations-based on LFM

lln the discussion of precipitation type, snow amount, surface wind, cloud
amount, celling height, and visibility, bias by category refers to the number
of forecasts of a particular category (event) divided by the number of observa-
tions of that category. A value of 1.0 denotes unbiased forecasts for a partic-
ular category.

2The POD is the ratio of the number of times a particular category was cor-
rectly forecast to the total number of observations of that category.

3The FAR is the ratlo of the number of times a particular category was in-
correctly forecast to the total number of forecasts of that category.

4The skill score used throughout this report is the Heidke skill score
(Panofsky and Brier, 1965).



model fields are used to produce conditional probabilities of snow amount for
the three categories of >2, >4, and >6 inches. These conditional probabilities
are converted to unconditiomal probability forecasts through the use of MOS PoP
and probability of frozen precipitation forecasts. The unconditional probabili-
ty forecasts are converted to categorical forecasts through the use of the
threshold technique described im Technical Procedures Bulletin No. 318.

Verification scores were computed for both local and guidance forecasts for
80 of the 86 statlions listed in Table 3.1. The local and guidance forecasts
were verified for the 12-24 h period from both 0000 and 1200 GMT, since the
gulidance was provided for this projection only.

We constructed forecast-observed contingency tables for four categories of
snow amount. These tables were used for computing several different scores:
bias by category, percent correct, skill score, threat score,5 POD, and FAR.

The percent correct and skill score were calculated based on all four catego-
ries. The bias by category, threat score, POD and FAR were calculated separate-—
ly for the three cumulative categories of >2, >4, and >6 inches. Table 4.l
shows comparative verification scores of snow amount forecasts for both cycles.

5. SURFACE WIND

The objective surface wind forecasts were generated by the cool season, LFM~
based equations described in Technical Procedures Bulletin No. 347 (National
Weather Service, 1984h). Prior to the 1983-84 cool season, the surface wind
prediction equations were rederived to account for the latest avaiable data
from the LFM model. The objective surface wind forecast is defined in the same
way as the observed wind, namely, the l-min average wind direction and speed
for a specific time. All objective forecasts of wind speed were adjusted_by an
"inflation" technique (Klein et al., 1959) involving the multiple correlation
coefficient and the mean value of wind speed for each particular statioh and
forecast valid time. .

We verified the 12—, 18-, and 24~h forecasts from both 0000 and 1200 GMT.

The local forecasts were obtained from the FT's. Since the 'FT's do not mention
wind 1if the speed is expected to be less than 10 kt, the wind forecasts were
verified in two ways. First, for those cases in which tlie speed forecasts from
both the FT and MOS were >10 kt, the mean absolute error and the mean algebraic
ervor of the speed forecasts were computed. Cases where the observed wind was
calm were then eliminated from this sample and the MAE of direction was com—
puted. Second, for all cases where both the FT's and the MOS forecasts were
available, skill score, percent correct, bias by category, and the threat score
were computed from contingency tables of wind speed. The definitions of the
categories used in the contingency tables for wind speed and direction are
given in Table 3.1. The threat score used here was calculated by combining
events of the upper two categories (winds 228 kt). In addition, for all cases
in which the wind speeds (forecasts or corresponding observations) were at
least 10 kt, the skill score for the wind direction forecasts was computed from

5Threat score = H/(F+0-~H), where H is the number of correct forecasts of a
category, and F and 0 are the number of forecasts and observations of that
category, respectively.



contingency tables. The 93 stations used in the verification are listed in
Table 2.1.

It is important to note that several fundamental differences exist between
the objective MUOS forecasts and the local forecasts obtained from the FT's. In
particular, the FI's are not as precise in regard to valid time as are the ob-
jective forecasts. Another point that needs to be considered is the nature of
the wind forecast in the FT. It is unclear whether aviation forecasters tend
to concentrate on a speclfic extreme wind or on an average wind over the fore-
cast period. Only the results based on the observation at the specific verifi-
cation time are presented here. Due to these and other possible differences be—
tween the MOS forecasts and local forecasts as obtained from the FT's, only con-
clusions of a general nature should be drawn from the verification statistics.

The results for all 93 (93) stations combined for the 0000 (1200) GMT cvcles
are presented in Table 5.2 (Table 5.7). Tables 5.3-5.6 and 5.8-5.11 show
scores for the NWS Eastern, Southern, Central, and Western Regions for 0000 and
1200 GMT, respectively.

In addition, 42-h forecasts of winds >23 kt were collected as part of the
AFQ0S—era verification system. The local forecasts were manually entered by
forecasters at the WSFO's. Since these forecasts specify the occurrence (or
non—occurrence) of an operationally significant wind, they were verified
against the highest observed sustained wind within +3 hours surrounding the
forecast valid time. For purposes of comparison, and analogous to the develop-
ment of the MOS prediction equations, another set of scores also were calculat—
ed by using the l-min average wind at the forecast valid time as the verifying
observation. The results are given in Tables 5.12 and 5.13 for the 0000 and
1200 GMT forecast cycles, respectively.

6. CLOUD AMOUNT

During the 1985-86 cool season, the objective cloud aéount‘forecasts were
produced by the prediction equations described in Technical Procedures Bulle-
tin No. 303 (National Weather Service, 1981b). These regional, generalized-
operator equations used LFM model output and 0200 (1400) GMT surface observa-
tions to produce probability forecasts of the four categories of cloud amount
shown in Table 6.1. We converted the probability estimates to "best category”
forecasts by an algorithm that produced good bilas characteristics (bias of
approximately 1.0 for each category) on the developmental sample. The algo-
rithm used to obtain the best category is also described in Techaical Proce-
dures Bulletin No. 303.

We compared the local forecasts with a matched sample of guidance forecasts
for the 94 stations listed in Table 2.l for the 12-, 18-, and 24~h projections
from 0000 and 1200 GMT. The surface observations used for verification were
converted to the cloud amount categories glven in Table 6.1. Four—category
(clear, scattered, broken, and overcast), forecast-observed contingency tables
were prepared from the local and objective categorical predictions. Using
these tables, we computed the percent correct, skill score, and bias by cate—
gory. Prior to the 1983-84 cool season, opaque sky cover amounts from surface
observations were used in determining the observed categories. However, the
hourly surface reports from which the verifying observations are now being



taken do not record total opaque sky cover as part of the observation; hence,
thin clouds are also included. For example, a report of overcast with eight
tenths opaque and two tenths thin, which previously was put into the broken
category, now is categorized as overcast. The result of this change is to de~
crease (increase) the number of observations of the broken (overcast) category
compared to previous verifications. This change has greatly affected the over=—
all bias by category statistics for both the guldance and local forecasts.

The results for all stations combined are shown in Tables 6.2 and 6.7 for the
0000 and 1200 GMT cycle forecasts, respectively. Tables 6.3-6.6 and
Tables 6.8-6.11 show scores for the NWS Eastern, Southern, Central, and Western
Reglons, for the 0000 and 1200 GMT cycles, respectively.

7. CEILING AND VISIBILITY

During the 1985-86 cool season, the ceiling and visibility guidance was pro-—
duced by the prediction equations described in Technical Procedures Bulle-
tin No. 303 (National Weather Service, 1981b). Operationally, the guidance was
based primarily on LFM model output and 0200 (1400) GMT surface observations.

Verification gcores were computed for the local and guidance forecasts for 93
of the 94 stations listed in Table 2.1. The local forecasts were obtained from
the FT's. Persistence based on an observation taken at 0900 (2100) GMT for the
0000 (1200) GMT forecast cycle was used as a standard of comparison. The ob-
jective forecasts were verified for both cycles for 12—, 18-, and 24~h projec-
tions. The local and persistence forecasts were verified for 12—, 15-, 18-,
and 24-h projections from 0000 and 1200 GMT. On station, the guidance and per-
sistence observatlons usually were available in time for preparation of the lo-
cal forecasts. As was the case for surface wind, the local ceiling and visi-
bility forecasts from the FI's are not given for a specific valid time. Hence,
any comparisons with the results for the objective forecasts must be of a
general nature.

We constructed forecast-observed contingency tables for the four categories
of celling and visibility given in Table 7.1. These categories were used for
computing several different scores: blas by category, percent correct, skill
gcore, and log score.” We have summarized the results in Tables 7.2-7.5. It
should be noted that the persistence and local forecasts for the 12-, 15—, 18-,
and 24-h projections are actually 3-, 6~, 9-, and 15~h forecasts, respectively,
from the latest available surface observation, and in this sense, the guidance
for the 12~, 18~, and 24-h projections are actually 10~, 16—, and 22~h fore-
casts.

8. MAXIMUM/MINIMUM TEMPERATURE

Effective with the 1200 GMT cycle on November 25, 1985, the max/min tempera-
ture guidance was generated by a new set of LFM-based regression equatious.

6The log score is proportional to the absolute value of log, .f

log
where f is the forecast category for each case and 0, is the gbéerved
category for each case. The result is averaged over all cases and scaled by

multiplying by 50.

10 i’



These equations, described more completely in Technical Procedures Bulle~

tin No. 356 (National Weather Service, 1985c), predict daytime max and night—
time min temperatures. During the cool season, daytime is defined as 9 a.m. to
7 p.m. Local Standard Time (LST), while nighttime extends from 7 p.m. to 9 a.m.
LST. The guidance equations were developed by stratifying archived LFM model
forecasts, station observations, and the first two harmonics of the day of the
year into seasons of 3-mo duration (Erickson and Dallavalle, 1986). The fall
season 1s defined as September-November; the winter, as December-February; and
the spring, as March-May. During the 0000 GMT cycle, the MOS max/min guidance
is valid for perlods corresponding to today's max, tonight's min, tomorrow's
max, and tomorrow night's min. Similarly, for the 1200 GMT forecast cycle,
guidance is produced for tonight's min, tomorrow's max, tomorrow night's min,
and the day after tomorrow's max. Station observations at 0000 GMT (1200 GMT)
are used as possible predictors only in the first perlod forecast of today's
max (tonight's min). The valid periods of the guidance closely approximate
those of the local forecaster who makes predictions of today's high, tonight's
low, and so forth.

Note that prior to November 25, 1985, the MOS max/min guidance was valid for
calendar day, rather than daytime/nighttime, periods. The L¥M~based regression
equations used are described in Technical Procedures Bulletin No. 344 (National
Weather Service, 1984a). The calendar day guidance was not completely accept-
able to the forecaster and so was replaced. We will not discuss the calendar
day problem further in this report, except to emphasize that during the first
third of the 1985~86 cool season the guidance was for the calendar day instead
of the daytime/mighttime. The interested reader is referred to Dallavalle et
al. (1980) for more details on the older MOS temperature forecast system.

In this publication, we present results for both guidance and local forecasts
which were verified by using observations approximating the daytime high or
nighttime low. Unfortunately, the max/min observations given in the synoptic
and hourly reports do not correspond exactly to the daytime or nighttime peri-
ods. Thus, for example, while the min temperature reported at 1200 GMT is val-
id for the preceding 12-h period, this observation, inadequately represents the
overnight low. Even in the eastern United States, the min temperature during
winter often occurs around sunrise and after 1200 GMT. This problem is exacer-
bated in the western United States where 1200 GMT corresponds to 0400 LST, a
time preceding the normal occurremce of the overnight low. On the other hand,
the 0000 GMT report of the max temperature, valid for the previous 12 hours, is
a reasonable indicator of the daytime high.

To overcome these difficulties with the max/min observations, a procedure for
deducing the daytime high and nighttime low from synoptic and hourly reports
was implemented at the beginning of the 1984-85 cool season. In the local
AFQS-era verification software (Ruth et al., 1985), daytime is defined as 7 a.m
to 7 peme. LST and nighttime as 7 p.m. to 8 a.m LST. The local program scans
the synoptic and hourly reports to determine if the max/min observation ade-
quately represents the daytime or nighttime period. If this observation is sat-
isfactory, it is kept. If, however, the reported value is not representative
of the day or night period, then an algorithm is used to deduce an appropriate
value from available synoptic and hourly temperature observations. The local
forecaster is also provided the option of replacing the estimated observation
with the exact nighttime low or daytime high. It's important to note, then,



that the verification observations used in this report correspond reasonably
well to the local and guidance forecast periods.

We verified the local and MOS max/min temperature forecasts for both the 0000
and 1200 GMT cycles. The mean algebraic error (forecast minus observed tempera-
ture), mean absolute error, percent of absolute errors >1Q°F, probability of de—
tection’ of min temperatures <32°F, and false alarm ratio® for min temperatures
£32°F were computed for 93 stations in the conterminous United States
(Table 2.1}. At 0000 (1200) GMT, the local and guidance max temperature fore~
casts are valld for daytime periods ending approximately 24 (36) and 48 (60)
hours after 0000 (1200) GMT. Similarly, at 0000 (1200) GMT, the local and guid-
ance min temperature forecasts are valid for nighttime periods ending about 36
(24) and 60 (48) hours after 0000 (1200) GMT.

For all stations combined, the results for 0000 and 1200 GMT are shown in
Tables 8.1 and 8.6, respectively. A matched sample of approximately 15,000
cases per forecast projection was available. Similarly, Tables 8.2-8.5 give
the 0000 GMT verification scores for the Eastern, Southern, Central, and
Western Regions, respectively. Tables 8.7-8.10 show scores by NWS region for
the 1200 GMT cycle.

9. SUMMARY

Highlights of the 1985-86 cool season verification results, summarized by
general type of weather element, are:

o Probability of Precipitation -~ The PoP verification involved 93 sta-
tions and forecast projections of 12-24, 24-36, and 3648 hours from
0000 and 1200 GMI. The NWS Brier scores for all statiomns and both
forecast cycles show that the local forecasts were. 9.3% better than
the guidance for the first period, 5.0% better for the second period,
and 3.9% better for the third period. Depending on the projection
and cycle, the local forecasters deviated from the’guidance about 56%
of the time, while these changes were in the correct direction from
35%Z to 65% of the time. The percent improvement over climate scores
for all three periods and both forecast cycles indicate that most of
the local and guidance scores were slightly better than those for the
previous cool season (Carter et al., 1985).

o Precipitation Type - Local and guidance forecasts for 85 (86) sta-
tions and projections of 18, 30, and 42 hours from 0000 (1200) GMT
comprised the comparative verification. Only those cases for which
the local PoP was »30% were verified, and surface observations within
+1 hour of the forecast valid time were used. Based on three-
category (freezing rain, snow, rain) contingency tables, the results

7Here, the probability of detection is defined to be the fraction of time
the min temperature was correctly forecast to be £32°F when the previous day's
min was D40°F.

8Here, the false alarm ratio is defined to be the fraction of forecasts of
£32°F that failed to verify when the previous day's min was 240°F.



for all stations combined for all three projections and both cycles
indicate that the guidance was slightly better than the locals in
terms of percent correct and skill score. In terms of bias by cate-
gory and probability of detection, the guidance forecasts of freezing
rain were better than the locals; however, the false alarm ratios for
the guidance were generally worse than the corresponding values for
the local forecasts. The local and guidance forecasts of snow per—
formed at about the same level of accuracy. Overall, the scores for
all three categories were gimilar to those of the previous cool sea-
son, with two notable exceptions: (a) the false alarm ratios for the
freezing rain category were generally better than those for the
1984-85 cool season for both the guidance and the local forecasts,
and (b) the 1985-86 bias by category values for freezing rain were
lower for both the guidance and local forecasts.

Snow Amount - The snow amount verification involved 80 stations for
the 12-24 h period from 0000 and 1200 GMT. In terms of skill score
and threat score, the local forecasts were better than the guidance
for all three categories for both cyecles. In terms of bias by cate—
gory, the local forecasts were better than the guidance for all three
categories for the 0000 GMT cycle, while the opposite was true for
the 1200 GMT. Although the local forecasts for the »2 inch category
improved over the previous cool season, they were generally worse for
the >4 and 26 inch categories. The guidance was usually worse than
for the previous cool season for the >4 and »6 inch categories for
0000 GMT, and for all three categorles during the 1200 GMT cycle.

Surface Wind — The AFOS-era wind verification involved the comparison
of surface wind speed and direction forecasts for 93 stations for pro-
jections of 12, 18, and 24 hours from 0000 and.1200 GMT. .The statis-
tics for all stations combined for wind direction and speed indicate
the locals were able to ilmprove upon MOS for the 12~h forecast projec—
tion from both 0000 and 1200 GMT, while MOS was better than the lo-
cals for the 18~ and 24-h projections. The results are similar to
those for the previous cool season, except for the threat score for
winds 228 kt. During the 1984-85 and 1985-86 ool seasons, the MOS
guldance significantly underforecast winds >18 'kt., This appears to
be directly related to the LFM's new surface stress profile which was
implemented in January 1985 (National Weather Service, 1985b). We
also verified 42-h forecasts of winds >23 kt and found that there was
considerable difference in the characteristics of the MOS and local
predictions. MOS forecast only about half as many strong windg as
the observed l-min average. On the other hand, the locals predicted
three or four times as many strong winds as the observed l-min aver-
age. The bilas of the local forecasts was still high, but much less
so, when the verifying observation was the 3~h maximum speed. The
comparative accuracy and skill measures reflect the comparative
biagses of the MOS and local forecasts. For a rare event such as
this, a low blas usually leads to a higher percent correct with lower
skill and threat scores.

Cloud Amount - The verification for cloud amount involved 94 stations
and forecasts for projections of 12, 18, and 24 hours from 0000 and



1200 GMT. The skill scores and percents correct for all stations com=
bined indicate both the 0000 and 1200 GMT cycle local forecasts were
better than the corresponding guidance for the 12-h projection, while
the guidance was better than the local forecasts for the 18~ and 24~h
projections. In terms of bias by category (clear, scattered, broken,
and overcast), the results varied by category, cycle, and forecast
projection, but overall, the guidance was better. The results indi-
cate that both types of forecasts generally were less accurate than
those for the previous cool season.

Ceiling and Visibility - The verification involved the comparison of
local forecasts, MOS gulidance, and persistence for 93 stations for
projections of 12, 15, 18, and 24 hours from 0000 and 1200 GMT. Di-
rect comparison of local, MOS, and persistence forecasts was possible
for the 12—, 18-, and 24~h projections. These are actually 3—, 9-,
and 15-h forecasts from the latest avallable surface observations for
the locals and persistence, and in this sense, they are 10—, 16~, and
22-h forecasts for the guidance. For both forecast cycles combined,
the log scores, percents correct, and skill scores show that the lo-
cal forecasts of ceiling were about as accurate as persistence for
the 12-h projection, but the local forecasts were better than persis—
tence for all other projections. The local forecasts were better .
than the guidance for the 12-h and 18~h projections, but they were
about the same as the guldance for the 24~h projection. The bias by
category varied from projection to projectionm and cycle to cycle,
with persistence clearly being better than the local forecasts for
the first three categories at the 15-h projection only. For visibili-
ty, the log score, percent correct, and skill score for both cycles
combined show that perslstence was betfer than local and guidance
forecasts for the 12-h projection, while the locals were better-than
persistence for the 15-h projection. Overall, the local forecasts
were generally better than both persistence, and the guidance for the
18-h and 24-h projections.

Maximum/Minimum Temperature - Objective and local forecasts were veri-
fied for 93 stations for both the 0000 and 1200 GMT cycles. At

0000 (1200) GMT, the local maximum temperature .forécasts were valid
for daytime periods approximately 24 (36) and 48 (60) hours in ad~
vance, while the minimum temperature forecasts were valid for night-
time periods ending approximately 36 (24) and 60 (48) hours after ini-
tial model time. As stated earlier, prior to November 25, 1985, the
MOS guidance was valid for calendar day perlods; however, on that
date, a new MOS system to forecast max/min temperatures for the same
projections as the local forecaster replaced the calendar day guid—
ance. As verifying observations, max or min temperatures for daytime
or nighttime intervals were used.

For all stations and projections combined, we found the mean absolute
errors of the local max and min temperature forecasts averaged 0.5°F
and 0.4°F, respectively, less than those for the MOS guidance. In
every region and for virtually all projections, the local forecasters
were able to improve over the MOS guidance, both in terms of mean ab-
solute error and the percentage of errors >10°F. A portion of this
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improvement i1s likely due to the inclusion of the older calendar day
MOS guidance during the first third of the 1985-86 cool season. How—
ever, we think that most of the superiority im the local forecasts is
related to the forecaster's ability to discern synoptic situations
where the MOS guildance is deficient. Compared to the 1984-85 cool
season verifications, the local forecasts improved by nearly 0.2°F
mean absolute error for all stations and projections combined. Note,
however, that most of the improvement was in the min forecasts. We
do not know whether the change in the local forecasts from one season
to the next is related to the improved objective guidance system, a
change in the difficulty of specific forecasting situations, or the
implementation of the new Regional Analysis and Forecast System (Na-
tional Weather Service, 1985a). Note, too, that the MOS min guidance
was more accurate by 0.7°F mean absolute error for all stations com~
bined, when compared to the 1984-85 cool season results. Obviously,
this improvement is due, in large part, to the new guidance system.
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Table 2.1.

Ninety-four stations used for comparative verification of MOS guidance

and local probability of precipitation, surface wind, cloud amount, ceiling
height, visibility, and max/min temperature forecasts. Please note that LAX was
not included in the PoP and max/min temperature verifications. TCC was not
avallable during the 0000 GMT cycle for surface wind, ceiling height, and visi-

bility.

during the 1200 GMT cycle.

ELP was not available for surface wind, ceiling height, and visibility

DCA
PwM
BOS
ALB
BUF
LGA
RDU
CLE
PHL
PIT
CAE
CRW
BEM
LIT
MIA
ATL
MSY
JAN
ABQ
OKC
MEM
DFW
LBB
SAT
DEN
ORD
IND
DSH
TOP
SDF
DTW
MSP
STL
OMA
BIS
FSD
MKE
CYS
PHX

SFO
BOI
GIF
RNO
PDX
SLC
SEA

Washington, D.C.
Portland, Maine
Boston, Massachusetts
Albany, New York
Buffalo, New York

New York (LaGuardia), New York
Raleigh—~Durham, North Carolina

Cleveland, Ohio
Philadelphia, Pennsylvania
Pittsburgh, Pennsylvania
Columbia, South Carolina
Charleston, West Virginia
Birmingham, Alabama
Little Rock, Arkansas
Miami, Florida

Atlanta, Georgia

New Orleans, Louisiana
Jackson, Mississippi
Albuquerque, New Mexico
Oklahoma City, Oklahoma
Memphis, Tennessee
Dallas-Ft., Worth, Texas
Lubbock, Texas

San Antonio, Texas
Denver, Colorado

Chicago (0'Hare), Illinois
Indianapolis, Indiana

Des Moines, lowa

Topeka, Kansas
Louisville, Kentucky
Detroit, Michigan
Minneapolis, Minnescta
5t. Louis, Missouri
Omaha, Nebraska

Bismarck, North Dakota
Sioux Falls, South Dakota
Milwaukee, Wisconsin
Cheyenne, Wyoming
Phoenix, Arizona

Los Angeles, California
San Francisco, California
Boise, Idaho

Great Falls, Montana
Renc, Nevada

Portland, Oregon

Salt Lake City, Utah
Seattle—~Tacoma, Washington

ORF
CON
PVD
BTV
SY¥R
EWR
CLT
CMH
AVP
ERI
CHS
BKW
MOB
FSM
TPA
SAV
SBV
MEI
TCC
TUL
BNA
ABI
ELP
LAH
GJT
SPL
SBN
ALO
ICT
LEX
GRR
DLH
MCI
LBF
FAR

MSN
CPR
TUS

FAT
PIH
HLN

MFR
Ccne
GEG

Norfolk, Virginia
Concord, New Hampshire
Providence, Rhode Island
Burlington, Vermont
Syracuse, New York
Newark, New Jersey
Charlotte, North Carolina
Columbus, Ohio

Scrantomn, Pennsylvania
Erie, Pennsylvania
Charleston, South Carolina
Beckley, West Virginia
Mobile, Alabama

Fort Smith, Arkansas
Tampa, Florida

Savannah, Georgia
Shreveport, Louisiana
Meridian, Mississippi
Tucumcari, New Mexico
Tulsa, Oklahoma
Nashville, Tennessee
Abilene, Texas .
El Paso, Texas -

Houston, Texas .
Grand Junction, Colorado
Springfield, Illinois
South Bend, Indiana
Waterloo, lowa

Wichita, Kansas
Lexington, Kentucky
Grand Rapids, Michigan
Duluth, Minnesota

Kangas City, Missouri
North Platte, Nebraska
Fargo, North Dakota
Rapid City, South Dakota
Madigon, Wisconsin
Casper, Wyoming

Tucson, Arizona

San Diego, California
Fresno, California
Pocatello, Idaho

Helena, Montana

lL.as Vegas, Nevada
Medford, Oregon

Cedar City, Utah
Spokane, Washington




Table 2.2. Comparative verification of MOS guidance and local PoP forecasts for
93 stations, 0000 GMT cycle.

—.....__-__—--_a.--.—.»...----..——--...—--.....--_-_..-.-.....—-u_.---———...—.....--—--...--—..----—.-_—...---——...—_

Projection

(h)
12-24
(i1st period)

24-36
(2nd period)

36-48
(3rd period)

Type of
Forecast

MOS
LOCAL

MOS
LOCAL

Mos
LOCAL

Brier
Score

0.0914
0.0832

0.1036
0.0985

0.1152
0.1111

Guid.

u_.-.a....___.._.---—....u—w...-—.--—-——-u....-—..--_..--.-.--.....,_.__——.....-..-...--.....-....—_-,_-—__.....,..—-.....u.-_..-—....—..

9.0

4.9

3.

6

15205

15032

15181

No. of
Changes
to Guid.

8669

8311

8255

% Changes
Correct
Direction

61.4

61.2

55.3
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Table 2.3. Same as Table 2.2 except for 24 stations in the Eastern Region.
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Projection

(h)

Type of
Forecast

Z Imp. Z Imp. No. No. of

Over Over of Changes
Guid. Clim. Cases to Guid.

% Changes
Correct
Direction

—ﬁ—wwmwnm———lﬂﬂ-l.—n—-:pw-w-ln--——l—_lﬂo—awwc--w-——mmmwwm@mﬂ-}mmmmmml-omnnmﬁmwnmmmﬂmmwwmmmmﬂmmwmww

1224
{1st period)

24-36
(2nd period)

36=48
(3rd period)

MOS
LOCAL

MOS
LOCAL

MOS
LOCAL

0.1056
0.0986

0.1127
0.109]1

0.1311
0.1257

46.6

6.6 50.2 3704 2329
42.4

3.2 44,3 3668 2180
34.6

4.1 37.3 3694 2122

64.6

61.5

57.1

Table 2.4, Same as Table 2.2. except for 24

stations in the Southern Region.
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Projection

(h)
i2-24
(1st period)

24~36
(2nd period)

36~48
(3rd period)

Type of
Forecast

MOS
LOCAL

MOS
LOCAL

MOS
LOCAL

Brier
Score

0.0750

0.0690

0.0829
0.0766

0.0926
0.0899

% Imp. Z Imp. No.  No. of
Over Over of . Changes
Guid, Clim. Cases  to Guid.

.——n-.---nnn.-.m—wnau-—nmn.—-—q._-u-_——__-oqu;—-mnnmmmm——wwmmm——mm.——nvmm-n'-:—n.mme—-uwmwm

7.9 44,8 4013 1’ 2242

7.6 38.4 3876 : 2160

2.9 27.3 4013 2232

Z Changes

- Correct

L A Y

©.85.5

70.2

64.8

ié6



Table 2.5.

Same as Table 2.2. except for 28 stations in the GCentral Region.

.-—-...-......__.--...--——...-...-.-.--———-m..-._....--..———...—-....._-_-mu.—-......_.._-...._......-_..-...-.-......-_.-—-...—_.,.-...._m

Projection

(n)

Type of
Forecast

Brier
Score

% Imp.
Over
Guid.

No. of
Changes

to Guid.

% Changes
Correct
Direction

__..--.....-—-...--———-..m.....--.._——.n....--....,-_-_—--.—o-......---—uu_...---—.-....-._..-__-.—a.-—-.....-.-_-—_.-.wm-._—

12-24
(lst period)

24-36
(2nd period)

36-48
(3rd period)

MOS
LOCAL

MOS
LOCAL

MCS
LOCAL

0.0945
0.0840

0.1114
0.1077

<1217
.1193

oo

11.2

3.3

1.9

4648

4651

4639

2623

2471

2461

54,3

53.5

44.1

Table 2.6. Same as Table 2.2. except for 17 stations in the Western Region.
Z Imp Z Imp No. No. of %Z Changes
Projection Type of Brier Over Over of Changes Correct
(h) Forecast Score Guid Clim Cases  to Guid. Direction
12-24 MOS 0.0913 40.2 o : .
(1st period) LOCAL 0.0820 10.2 46.3 2840 1475 62.8
24-36 MOS 0.1075 29.6 © |
(2nd period) LOCAL 0.0998 7.1 34.6 2837 1500 60.3
36-48 MOS 0.1157 24.9 |
(3zd period) LOCAL 0.1083 6.4 29.7 2835 1440 57.2
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Table 2.7. Comparative verification of MOS guidance and local PoP forecasts for
93 stations, 1200 GMT cycle.
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Projection

(h)
12-24
(1st period)

24-36
(2nd period)

36-48
(3rd period)

Type of
Forecast

MOS
LOCAL

MOS
LOCAL

MQS
LOCAL

Brier
Scaore
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.0955
.0863

1054
. 1000

<1184
1133

3.1

4.3

14948

15094

14934

No. of
Changes
to Guid.

8478

8359

8495

% Changes
Correct
Direction

64.6

55.8

60.56
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Table 2.8.

Same as Table 2.7 except for 24 stations in the Eastern Region.

Projection

(h)

Type of
Forecast

Brier
Score

No. of
Changes

to Guid,

% Changes
Correct
Direction

_..-....—-.m...—-.....,--.._——-—u—.....---———-..—-—......--__--.....—...w-__-——_—.—....._.-_—-......—-....._-_-—a....-._..—_

12-24
(1st period)

24-36
(2nd period)

36-48
(3rd period)

MOS
LOCAL

MOS
LOCAL

MOS
LOCAL

0.1076
0.0692

0.1199
0.1119

0.1300
0.1241

7.8

6.7

4.5

% Imp. No.
Over of
Clim. Cases
45.1
49.4 3649
39.7
43,8 3668
33.5

" 36.5 3645

2290

2214

21569

65.3

59.4

39.7

Table 2.9. Same as Table 2.7 except for 24 stations in the Southern Region.
% Imp % Imp. No No. of % Changes
Projection Type of Brier Over Over of " Changes Correct |
(h) Forecast  Score Guid Clim, Cases  to Guid._ Direction
12-24 MOS 0.0747 41.0 o - -
(1st period) LOCAL 0.0681 8.8 46.2 3872 | 2216 72.2
24-36 MOS 0.0861 30.1 :
(2nd period) LOCAL 0.0823 4.4 33.2 4003 2162 61.2
36-48 MOS 0.0e51 24.0
(3rd period) LOCAL 0.0884 7.0 26.3 3867 2371 68.8

19



Table 2.10.

Same as Table 2.7 except for 28 stations in the Central Region.
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Projection

(h)

Type of
Forecast

No. of
Changes
to Guid,

Z Changes
Correct
Direction

m&mwwwmwmu-—um-’.nmwmmeﬂwuﬁwmmnmnﬂmmMpawwm_w_-!-n--‘-mﬁ-wmw_‘u’l-l-nuﬂlﬂnmwwmmmmmm—wwmommmmmwmwww

12-24
(ist period)

24-36
(2nd period)

36~-48
(3rd period)

MOS
LOCAL

MOS
LOCAL

MOS
LOCAL

%Z Imp. No
Over of
Clim Cases
38.6

45.3 4611
29.7

32.7 4607
23.5

26.0 4607

2562

25335

2407

57.3

45.7

54.2

Table 2.11,

Same as Table

2.7 except for 17

stations in the Western Region.
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Projection

{(h)
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12-24
(1st period)

24~36
(2nd period)

36-48
(3zd period)

Type of
Forecast

MOS
LOCAL

MOS
LOCAL

MOS
LOCAL

Z Imp. No
Over of
Clim Cases -
37.8 :

4é .6 2816
33.0

36.5 2816
23.5

25.5 2815

No. of
Changes
to Guid.

% Changes
Correct
D;rection

b o

65.0

39.7

58.9
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Table 3.1.

and local precipitation type forecasts.
PDX, PVD, SDF, SPI, and TCC were used for snow amount verification.

Eighty-six stations used for comparative verification of MOS guidance
These same stations, except for MFE,

DCA
PWM
BOS
ALB
BUF
LGA
RDU
CLE
PHL
PIT
CAE
CRW
BuM
LIT
ATL
MSY
JAN
ABQ
0KC
MEM
DFW
LBB
SAT
DEN
ORD
IND
DSM
TOP
SDF
DIW
MSP
S5TL
OMA
BIS
FSD

CYS
BOL
GTF
RNO
PDX
SLC
SEA

Washington

Portiand, Maine

Boston, Massachusetts
Albany, New York

Buffalo, New York

New York (LaGuardia), New York
Raleigh-Durham, North Carolina
Cleveland, Ohio
Philadelphia, Pennaylvania
Pittsburgh, Pennsylvania
Columbia, South Carolina
Charleston, West Virginia
Birmingham, Alabama
Little Rock, Arkansas
Atlanta, Georgila

New Orleans, Louilsiana
Jackson, Mississippi
Albuquerque, New Mexico
Oklahoma City, Oklahoma
Memphis, Tennessee
Dallas~Ft. Worth, Texas
Lubbock, Texas

San Antonio, Texas
Denver, Colorado

Chicago (O'Hare), Illinois
Indianapolis, Indiana

Des Moines, Towa

Topeka, Kansas
Louisville, Kentucky
Detriot, Michigan
Minneapolis, Minnesota
St. Louls, Missouri
Omaha, Nebraska

Bismarck, North Dakota
Sioux Falls, South Dakota
Milwaukee, Wisconsin
Cheyenne, Wyoming

Boise, Idaho

Great Falls, Montana
Reno, Nevada

Portland, Oregon

Salt Lake City, Utah
Settle-Tacoma, Washington

ORF
CON
PVD
BTV
SYR
EWR
CLT
CMH
AVP
ERT
CHS
BKW
MCB
FSM
SAV
SHV
MET
TCC
TUL
BNA
ABI
ELP
IAH
GJT
SPI
SBN
ALO
ICT
LEX
GRR
DLH
MCI

LBF -

FAR
RAP
MSN
CPR
PIH
HLN
LAS
MFR
CbhC
GEG

Norfolk, Virginia
Concord, New Hampshire
Providence, Rhode Island
Burlington, Vermont
Syracuse, New York
Newark, New Jersey
Charlotte, North Carolina
Columbus, OChio

Scranton, Pennsylvania
Erie, Pennsylvania
Charleston, South Carolina
Berkely, West Virginia
Mobile, Alabama

Fort Smith, Arkansas
Savannah, Georgia
Shreveport, Louisiana
Meridian, Mississippi
Tucumeari, New Mexico
Tulsa, Oklahoma
Nashville, Tennessee
Abilene, Texas

El Paso, Texas
Houston, Texas

‘Grand Junction, Colorado

Springfield, Illinois
South Bend, Indiang

. Waterloo, Iowa

Wichita, Kansas

Lexington, Kentucky

Grand Rapids, Michigan
Duluth, Minnesota
Kansas City, Missouri
North Platte, Nebraska
Fargo, North Dakota
Rapld City, South Dakota
Madison, Wisconsin
Casper, Wyoming
Pocatello, Idaho
Helena, Montana

Las Vegas, Nevada
Medford, Oregon

Cedar City, Utah
Spokane, Washington
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Table 3.2. Comparative verification of MOS guidance and
local forecasts of PoPT for 85 stations for the 0000 GMT
cycle. Only cases where the local PoP was =307 were in-
cluded. Data for TCC were not available for the 30~ and

42-h projections.

projections.
forecasts of freezing rain.

Data for ELP were not available for all
The long dash (----) indicated there were no

o -

---------------- 1 a1 A R 7 D <

e i 2 v

Reglon Blas POD FAR
Projectlon; Number of | Typa of }eoececcweccscsccscesss] Parcent | §kill |evvveocsccoslonccascossan
(k) Stations Forecest ZR 8 R Gorrect | Score ZR 5 | IR ]
i
Bsgtern HOS G.94 0.93% 1.05 91.0 0.81% | 0.2% 0.87 ; 0.63 0.08
24 LOCAL 0.53 0.95 1.08 90.6 0.810 § Q.24 Q.87 ] 9.56 0.08
Ho. Obs. 17 287 431
Southern | HOCS g9.40 G.91 1,02 96.0 Q.765 | 0.0 Q.74 ) 06.00 0.1%
21 LOGAL 0.40 0.78 1.01 94.8 Q.652 | G.20 0.51 ] 0.50 G.22
Ho. Oba. 3 21 1&3
b¥:]
Central MHOS 0.55 0.98 1.07 9G. % 0,838 Q.41 0.91 | 0.25 0.067
iB LOCAL 0.55 0.96 1.09 89.4 0.203 0.4F Q.88 | 6.25 0.08
No. Obs. 29 258 261
Western Hog 0.43 G.99 1.03 91.4 @.83¢ ) 0.14 G§.90 ] 0.57 0.09
13 LOGAL 0.57 0.%4 1.08 91.8 0.827 § G.l4s 0.88 § 0.75 0.05
No. Obs. 7oAt iss
AlL HOg 9.54 0.95 1.08 1.8 0.834 | 0,36 0.8% } 0.43 .07
Stations LOCAL 0.5 0.94 1.06 91.0 0.817 | 0.31 0.8/} 3.42 0.4
H No. Obs. 58 685 1092
:
meo - " .}.-w-...r ...... -
Exstarn Hes 0.97 0.99 1.0% §9.9 Q.807 G.45 D.89 | 0.54 Q.11
24 LGCAL 0.71 1.0f 1.02 88.5 G.777 | 0.29 0.87 | 0.59 0.14
Ho. Oba. 38 2T A1l
Southacn | HMOS 0.3 0.8% 1.03 §3.9 G.743 | 0.00 0.739 00 0.13
20 LCCAL 4.83 0.67 1.03 G4l G.634 | 0.50 G.50 ) 4.40 0,35
Na. Obas. [ is 218
aa
Cankral HO3 .34 d.90 i.04 857 G.750 | 0.44 Q.83 | 0.67 0.08
28 LOCAL ¢.54 1.02 1.95 85.4 G.734 | 0.24 9.86 | 0.55 ¢.15
No. Obs. 41 263 279
Hestern HOS 5.00 ©.86 1.0V 8.4 0.761 | 0.000 0.8f | 1.00 0.06
j¥} LOCAL 5.00 0.95 l.01 90,5 |.0.808 | 0.00 Q.87 | l.00 O.08
No. Obs, O 11+ B V1] i
- . : .
A1l HOS v LIS 0,93 1.03 9.1 0.78¢ | 0.51 0.8% ) 0.55 0.09
Stations | LOCAL .69 1.00 L.00 B8.5 0.774 | 0.28 0.86 | 0,50 0.14
No. Qba. 86 633 1048 - .
Enstecn HOS 1.13 0,95 1.01 8e.2 0.760 | 0.20 ©.84 | 0.8 0.2
24 LOCAL g.50 1.00 1.02 87.3 0.740 | 0.15 0,85 | 0.70 0.15
Na. Ghe. 20 223 403
Scuthern | MO3 ¢.00 0.7% 1.04 95.7 0.69G | 0.00 Q.89 | =«ee 0,08
20 LOCAL 0.23 0.9 1.04 §4.8 0.622 |} 0.00 0.36 ) L.00 0.14
NHo. Qba. 3 & 192
42
Cantral HOS 1.37 o©.86 1.10 85.7 G.736 | 0.42 G.81 ; 0.89 0.03
28 LOCAL ¢.53 0.95 1.09 a7.9 Q.770 | 0.2% Q.86 } 0.40 0.0%
Ho. Obs. 19 208 13§
Hestern HOS G.43 0.88 1.1% 84.3 o.878 | ©.29 0.7 ] 0.33 0.1%
¥4 LOCAL 4.00 0.92 l.10 87.3 0737 | 0.00 0.8) | e=== 0,22
No. Oba. 7 9¢ 139
ALl HOS 1.06 0.90 1.05 87.9 4.750 | 0.29 0.8t | 0.73 ¢.i0
Stations LOGAL 0.43 0.96'1.05 88.6 0.760 § 0.14 @.84 | 0.67 0,12
Ha. Oba. &% 537 969
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Table 3.3.
¢ycle.

projections.
42-h projections.

Same as Table 3.2 except for 86 stations for 1200 GMT
Data for TCC were not available for the 18- and-42-h

for the 42-h projection.

Data for ELP were not available for the 30~ and
Data for both LAS and ABQ were not available

Projaction
(h)

...... e T O M0 Dl e 3. o e o o O A

18

30

D T D B o Y P R R RO . e

42

Stations

Eastern
24

Southern
21

Central
23

Heatern
12

L R A B L T T T T T TPy AP Ay

ALL
Stations

Eastern
24

Southern
21

Central
23

Hestern

12

All
dtationa

Eastorn
24

Southern
19 -

Central
28

Haatacn
11

All
Statlons

Type of
Foracast

MOS
LOCAL
Ho. Oba.

HOS
LOCAL
No. Obs.

HOS
LOCAL
Na. Obas.

H03
LOCAL
No, Obs.

HOS
LOGAL
No, Qbs.

HOS
LOCAL
No. Oba.

HOS
LOCAL
Ho, Qba.

Mos
LOCAL
No. Chs,

HO3
LOCAL
NHo. Oba.

HOS
LOCAL
No. Obs.

]

]
Mos !
LOCAL
No. Obas.

HoS
LOCAL
Ng. QObs.

falox]
LOGAL
Ho. Oba.

HOS
LOCAL
No. Qbs.

MOS
LOCAL
No. Ots.

ZR

1.14
0,63
5

0.60
g.20
5

1.03
0.84
kL

1.00
1,50
A

1.08
0.74
82

1.44
G.61
18

.30
0.25
4

1.24
0.68
23

0.25
§.25
4

113
0.67
51

t.g7
0.47
30

4.33
0.67
3

i.87
0.87
30

2,00
1,00
1

1.42
0.69
64

5 R

1.02
Lol
417

0.95
1.03
253

0.95
0.95
22

1.01
.02
237

1.04
1.06
282

0.96
6.97
Joe

1.13
1.03
147

0.34
0.93
116

1.04
1.03
108l

0.93
@99
699

0.93 1.02
1.00 1.02
264 385
L.06 1.00
1.00

18

1.01
223

4,93 1.04
0.4 L.l0
232 234

0.90
6.92
11

1.1¢
1.06
138

1.03
1.04
980

.91
0.96
605

0.94
1.02
222

1.03
1.01
39

1.03
1.09
182

0.7%
L.08
12

1,02
1.04
148

0,86
0.97
29

0.79
2.9]
9¢

1.14
1.04
129

0.88 1.04
0.99 1,03
551 952

Percant
Correct

89,7
9.1

----------------------- e e

) POD FAR
Skill }e=srovsommne)cnscnnencnan
Score ZR 8 | IR 5
0.798 | 0.46 ©0.37 ! 0,60 6.08
0.818 | 0,31 0.9: ! 0.50 0.1
0.850 ! .20 0.91 | G.67 0,05
0.755 ' 0,00 0.82 | 1.00 0.l4
01799 ! 0,39 9.99 ! 0.62 6.07
0,783 ! 0.39 0.88 ! 0.53 0.09
0.753 ¢ 0,00 0.78 ! 1.00 0.06

0,757 ' 0,25 0.84 ! 0.8 0.12
0.609 | 0,39 0.86 ! 0.63 0.07
0.806 ! 0.33 0.88 ! 0,56 0,10

3
i
0.779 | 0.3} 0.56 ! 0.77 0.08
0.782 ! 0.33 0.88 | 0.45 0.12
0,773 | 0.25 0.827) 0,50 0.21
0,737 ! 0.00 0.78 | 1.00 0.22
0.790 | 0.56 0.88 | 0.55. 0.06
0.736 | 0.28 0.84 ! 0.59 0.10°
0.754 | 0.00: 0.82 | 1.00 0,09
0.782 | 0.25 0,84 | 0,30 0,09
0.794 | 0,41 0,86 | 0.65 0.08
0.780 | 0,27 0.86 { 0.59 .0,11
0.745 | 0.33 0.83 ! 0,69 0.11
0.731 1 0413 9.86 ! 0.71 0.16
g.704 | 0.00 0.57 ! 1.00 0.11
0.786 | 0.00 0.92 { 1.00 0,15
0.707 | 0,47 0.78 ! 0.75 0,10
0.670 | 0.7 0.81 | 0.8l 0.17
0.723 ! 0,00 0.7 ] t.00 0.07
0.776 | 0.00 0.83 | 1.00 0.1l
0.743 | 0.38 0.79 ! 0.74 0.10
0.734 | 0.1% 0,84 | 0.80 0.15
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Table 5.1.

Definition of the categories used for MOS guidance, local
forecasts, and surface observations of wind direction and speed.

Category Direction Speed
(degrees) (kt)
1 340-20 <1z

2 30-60 13-17

3 70-110 18-22

4 120~150 23~27

5 160-200 28~32
6 210-240 2 33

7 250-290 —

8 300-330 ———
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Table 5.12. Comparative verification of MOS guidance and local 42-h
surface wind speed forecasts for 94 stations, 0000 GMT cycle.

—-_-_sm_m—bww—_‘ﬁﬂmb‘bw-m‘—ﬁ@”w--nﬂﬁ-wwmm--emmmﬂb-&wwmmmmmw—nwn—nm-ﬂ-wmwmlnm‘@

i i 3 i
i 1 F I
Type of i Type Bias by Category | { Percent | Threat
Verifying | of o y Skill | Forecast ! Score
Observation ; Forecast | =22 kt >22 kt ! Score i Correct ! >22 kt
! MOS {101 0,57 }0.2250 97.7 ! 0.13
l-min Avg | LOCAL | 0.97  2.70 ! 0.179 ! 94.4 | 0.11
! No. Obs. | 14538 281 | : !
I i t ! H
i 1 { I |
L Mos [ 1.04 0.22 ! o0.188 ! 953 ! 0.11
3-h Max | LOCAL H 1.00 1.06 | 0.245 ) 92.9 i 0.16
! No. Obs. | 14081 717 ! ! :

Table 5.13. Same as Table 5.12 except for 93 stationms, 1200 GMT cycle.

—mmawwﬁm—m-ﬂ—ﬂnwwn-n---o—q-wn-:-n-—-ﬂeowu-mmﬁmam#mmmm-a—:m‘pmm—mﬁ—uﬂ&ow--—_’mm—dwww

i ] i ] ‘ i-
! 1 i [ i
Type of + Type | Bias by Category ! { Percent | Threat
Verifying | of [ e i Skill | Forecast ! Score
Observation |} Forecast | <22 kt >22 kt ! Score | Correct | >22'kt
! MOS {101 0.38 }0.056 ! 98.90:! 0.03
l-min Avg | LOCAL | 0.97  4.54 | 0.075 | 95.8, ! 0.05
| No. Obs. | 14485 120 | : :
i ] 1 1 1
I 1 i ] i
{ Mos {1.02 . 0.12 ! 0.084 ! 973 - ! 0.05
3-h Max ! LOCAL ! 0.99 1.42 1 0.147 |  94.8 | 0.09
| No. Obs. ! 14203 gy ! : !

36



Table 6.1. Definitions of the cloud amount categories
used for the local forecasts and observations. The
MOS8 guidance was based on these same categories for
opaque amounts only.

Category Cloud Amount
1 CLR, -~SCT -BKN, ~0VC, =X
2 SCT
3 BKN
4 ove, X
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Table 6.2. Comparative verification of MOS guidance and local fore-~
casts of four categories of cloud amount (clear, scattered, broken,
and overcast) for 94 stations, 0000 GMT cycle.

R NO P O 1 S G DD R R U D G ) D 0 O T 5 46 MO SN MG W E3 e Gy T WD T D D S S O S b D N G M A e R R0 G5 G S T T R e A ko

I 4 |
i t i
Projection | Type of |=c-=rrmmemeemomoeccaeanaaan | Percent | Skill
(h) { Forecast | 1 2 3 4 | Correct | Score
EE e
I MOS ! 1,00 0.99 1.42 0.90 | 61.1 ! 0.432
12 ! LOCAL ! 0.77 1.32 1.60 0.95! 69.2 ! 0.559
! No. Obs. | 5245 1891 1535 6436 ! :
k i ] i
I 1 i t
i MOS i 0.95 1.00 1.59 0.85 ! 57.9 | 0.415
18 ! LOCAL | 0.60 1.50 2.00 0.80 ! 53.3 ! 0,372
| No. Obs. | 4879 2353 1952 6026 | |
| 1 i |
1 i f I
| MoS ! 1.00 1,07 1.60 0.80 ! 56,7 ! 0.393
24 | LOCAL | 0.63 1.57 2.14 0.78 ! 50.6 | 0.335
! No. Obs. | 5262 © 2391 1650 5921 ! :
I 1 | 1
i i 1 ;
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Same as Table 6.2 except for 24 stations in the Eastern

Table 6.3.

Region.
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Same as Table 6.2 except for 24 stations in the Southern

Table 6.4.

Region.
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Same as Table 6.2 except for 28 stations in the Central

Table 6.5.

Region.
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3 o5 s Gl s e o 7 O O OD GO MR NS ST A MO G S S G Lk e oy UY PR I T OM KS O e WA e e o) G TR R M A D O MY G e o

Projection
(k)
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24

Table 6.6.

Same as Table 6.2 except for 18 stations in the Western

Region.
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Table 6.7. Comparative verification of MOS guidance and local fore-
casts of four categories of cloud amount (clear, scattered, broken,
and overcast) for 94 stations, 1200 GMT cycle.

T T T T T L S T T R M0 e e G AL T D e M R e A A A . . " D i o o e e

i i
| I
Projection | Type of |-=-=-m=memmcoaa o ; Percent | Skill
(h) { Forecast | 1 2 3 4 | Correct | Score
[
| MOS ! 1.00 1.0 1.60 0.83 ! 57.8 ! 0.407
12 } LOCAL | 0.77 1.20 1.77 0.91 ! 64.9 ! 0.513
! No. Obs. | 5221 2390 1617 5893 ! [
1 i 3 |
H 1 I ]
| MOS ! 1.09 0.99 1.29 0.84 ! 61.8 ! 0.426
18 | LOCAL | 0.66 1.70 2.15 0.89 ! 57.3 ! 0.401
| No. Obs. | 6001 1643 1320 5995 ! ;
1 ] I ]
! 1 | |
! MOS 1,12 0.94 1.23 0.86 | 59.6 | 0.405
24 | LOCAL | 0.67 1.57 2.01 0.87 ! 53.2 | 0.346
| No. Obs. | 5215 1865 1495 6412 ! !
1 i 1 ]
i t 1 1
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Same as Table 6.7 except for 24 stations in the Fastern

Table 6.8,

Region.
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Same as Table 6.7 except for 24 stations in the Southern

Table 6.9.

Region.
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Table 6.10.

Same as Table 6.7 except for 28 stations in the Central

Region.
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Same as Table 6.7 except for 18 stations in the Western

Table,6.11,

Region.
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Table 7.1.

Definitions of the categories used for verification of per-
sistence, local, and guidance forecasts of ceiling height and visi-

bilitye.
Category Ceiling (£ft) Visibility (mi)
1 <400 <1
2 500-900 i-2 3/4
3 1000~2900 3~6
4 23000 >6

bé



Table 7.2, Comparative verification of MOS guidance, persistence, and local ceil-
ing height forecasts for 93 stations, 0000 GMT cycle.

........,..._.___-...._..___—..___..----_..—....._-_--—-.-.......—_--......_._.—..-—.....-.w-.__-....—_...-__.-._—..-...--._.-..-a.-..-._—

| i {
i ] f ]
Projection | Type of e i Log | Percent | Skill
(n) i Forecast H 1 2 3 4 i Score | Correct ! Score
! MOS | 1.16 0.80 0.96 1.01 | 3.661 | 72.6 ' 0.394
! LOCAL { 0.87 0.93 1.08 1.00 ! 2.178 ! 81.7 ! 0.595
12 | PERSISTENCE |} 0.87 0.92 0.96 1.03 | 2.105 { 82.7 | 0.610
! No. Obs. I 1139 979 2140 10827 ! : |
| i ] | {
1 | i 1] ]
! LOCAL i 0.59 0.74 1.22 1.02 | 2.783 ! 76.1 ! 0.465
15 | PERSISTENCE | 1.01 0.79 0.95 1.03 { 2.973 | 75.9 | 0.458
! No. Obs. {989 1136 2198 10820 ! ! :
{ H | I ]
] ¥ 1 | 1
! MoS } 1.05 0.81 1.09 0.99 ! 2.814 | 74.8 | 0.416
| LOCAL i 0.46 0.66 1.06 1.05 ! 2.384 | 77.0 ! 0.433
18 | PERSISTENCE | 1.58 0.99 0.83 1.01 | 3.230 ! 73.4 | 0.381
! No. Obs. | 628 903 2477 11026 | : :
| 1 i i i
1 { ] 1
| Mos | 1.02  0.73  1.03 1.01 ! 2.264 | 79.5 ! 0.399
! LOCAL ! 0.37 0.69 1.27 1.00 } 2.121 1 79.2 1 0.395
24 | PERSISTENCE | 2.12 1.23 1.10 0.93 | 3.608 | 71.6 | 0.273
! No. Obs. | 468 724 1876 11972, . | !
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Same as Table 7.2 except for visibility, 0000 GMT cycle.

Table 7.3.
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Table 7.4. Same as Table 7.2 except for ceiling height for 93 stations, 1200 GMT
cycle. Data for TCC were not available for the 18-h projection.

___-,_.._—-——...--—-_-——.-----——----—..-—----——-..—_.....__..—...._—....—__—-....-..-.....__.._—......-.....-_..—--—'-_...

i | { t
| 1 i ] |
Projection | Type of e L LT P L TR . Log | Percent | Skill
{(h) | Forecast : 1 2 3 4 | Score | Correct | Score
! MOS i 1.32 0.78 0.99 1.00 | 2.300 | 79.7 ! 0.415
| LOCAL { 0.78 0.93 1.16 0.99 ! 1.324 | 86.3 ! 0.612
12 | PERSISTENCE | 0.96 1.05 1.16 0.97 ! 1.407 ! 85.7 ! 0.604
! No. Obs. ! 466 728 1893 11983 | : !
] 1 ! 1 i
i f i ] 3
! LOCAL ! 0.68 0.89 1.25 0,99 ! 1.912 ! 81.9 ! 0.512
15 | PERSISTENCE i 0.71 0.97 1.19 0.99 | 2.015 i 80.9 Y D.485
! No. Obs. ' 634 793 1859 11987 ! ! :
{ 3 1 | 1
1 i t ] |
! MOS I 1,40 0.63 0.96 1.01 | 3.181 ! 76.0 ! 0.389
| LOCAL 1 0,69 1.00 1.28 0.97 | 2.479 i 77.8 10,454
18 { PERSISTENCE i 0.56 0.91 1.15 1.01 | 2.626 | 77.1 i 0.410
| No. Obs. i 798 834 1898 11383 | ! !
| i i I 1
t ! ! i i
1 MOS bo1.48 0.72 0.89 1.00 | 4.131 ) 71.3 L 0.376
i LOCAL i 0.66 1.12 1,28 0.97 ! 3.543 ! 71.0 ! 0.382
24 i PERSISTENCE | 0.39 0.79 1.02 1.08 | 3.837 | 70.1 1 0.290
! No. Obs. | 1139 970 2150 10673 ! H :
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Table 7.5, Same as Table 7.2 except for visibility for 93 stations, 1200 GMT cyc-
le. Data for TCC were not available for the 18-h projection.

mu.‘.—mm.mm—_-.,ww.--._—--a..m-w.a.w.-_-.,-sm_...._--,‘-....-.-...m-u....-nm—,mw_m-a_am_a.puu_——.m_e..-w..m-a--a-.m-.,w_...g--mh-mm.p

i ] i
] ] | )
Projection | Type of T e ; Log | Percent | Skill
(h) ! Forecast ! i 2 3 4 | Score | Correct | Score
! MOS | L.45  0.68 1.11 1.00 ! 1.940 | 82.0 ! 0.374
{ LOCAL | 0.83  0.75 1.21 1.00 | 1.220 | 87.0 ! 0.549
12 | PERSISTENCE ! 1.19 1.05 1.0l 0.99 | 1.264 | 87.5 | 0.572
! No. Obs. ! 246 801 1400 12603 ! ! !
i 3 3 i |
{ 1 1 ! i
! LOCAL bo0.93 0.90 1.19 0.98 | 1.577 [ 83.8 1 0.454
i5 ! PERSISTENCE Po1.07 1.22 0.63 0.99 | 1.709 | 84.0 0.451
| No. Obs. | 274 695 1528 12761 ! : :
i { ] I t
] 1 i 1 ]
I MOs i 1.55 0.92 1.14 0.97 | 2.669 , 78.0 1 0.351
| LOCAL ' 0.80 0.94 1.32 0.97 | 2.102 ! 79.9 | 0.404
18 | PERSISTENCE oe.70 1.16 0.88 1.02 | 2.260 | 80.1 ! 0.358
! No. Obs. 420 724 1602 12155 | ; :
I i | i 3
] 1 H 1 {
L MOS | 1.96 1.00 1,01 0.94 ! 4,118 ! 70.1 ! 0.322
! LOCAL V0.71 0.95 1.32 0.97 } 3.128 |} 72.2 b 0.342
24 | PERSISTENCE | 0.40 0.87 0.72 1.10 | 3.422 | 72.3 | 0.223
{ No. Obs. | 729 969 1970 11250 !. - - | ;
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